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(54) A reciprocating type electric shaver 



(57) A reciprocating type electric shaver including 
an outer cutter (20), an inner cutter (30) in which a plu- 
rality of cutter blades (34) that make sliding contact with 
the inside surface of the outer cutter are disposed on a 
cutter blade supporting body (32) in a straight row in the 
direction of length of the outer cutter, and a driving 
mechanism that causes the inner cutter to make a re- 



ciprocating motion in the direction of length of the outer 
cutter; wherein the outer cutter (20) is formed so as to 
deform into a curved shape such as a convex shape that 
protrudes outward or a concave shape that protrudes 
inward, and the cutter blade supporting body (32) is 
formed so as to bend into a curved shape in conformity 
with the outer cutter. 
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Description 

[0001] The present invention relates to a reciprocat- 
ing type electric shaver and more particularly relates to 
a reciprocating type electric shaver in which the outer 
surface of the outer cutter is deformable into a curved 
shape in accordance with the pressing pressure applied 
during shaving. 

[0002] Figure 9(a) shows the outer cutter portion of a 
conventional reciprocating type electric shaver, and Fig- 
ure 9(b) shows the construction of the inner and outer 
cutters of this conventional reciprocating type electric 
shaver. 

[0003] The outer cutter 1 0 is made of a thin metal plate 
in which hair introduction holes are formed. A thin metal 
plate is bent into an inverted U shape (when viewed from 
the side) and is mounted so that the outer surface is ex- 
posed from the upper part of the main body 5 of the elec- 
tric shaver. 

[0004] Meanwhile, as shown in Figure 9(b), the inner 
cutter 12 is disposed so that this cutter makes a recip- 
rocating motion in the direction of length of the outer cut- 
ter 1 0 (or sideways in Figure 9(b)) inside the outer cutter 
10. In this inner cutter 12, a plurality of cutter blades 14 
are disposed in a straight row at specified intervals on 
a cutter blade supporting body 1 3 which is disposed par- 
allel to the direction of length of the outer cutter 1 0. The 
upper end edges of the cutter blades 1 4 are in the shape 
of a circular arc (when viewed from the side) with the 
same curvature as the inside surface of the outer cutter 
10, so that hair is cut between the outer cutter 10 and 
the cutters formed on the upper end edges of the cutter 
blades 14 when the cutter blade supporting body 13 
makes a reciprocating motion. 

[0005] In Figure 9(b), the reference numeral 16 indi- 
cates a reciprocating drive shaft which is connected to 
the central portion of the undersurface of the cutter 
blade supporting body 13. This reciprocating drive shaft 
16 is connected to a driving motor (not shown) installed 
in the main body 5 of the electric shaver via a conversion 
mechanism that converts the rotational motion of the 
output shaft of the driving motor into a rectilinear recip- 
rocating motion. The cutter blade supporting body 1 3 on 
which the cutter blades 14 are provided is thus recipro- 
cated by the reciprocating drive shaft 16. - 
[0006] The cutter blade supporting body 13 provided 
on the upper portion of the reciprocating drive shaft 16 
is pushed by a spring (not shown) so that the cutter 
blade supporting body 13 is urged in a direction that 
causes this supporting body 1 3 to come into contact with 
the outer cutter 10. When the pressing force is applied 
during shaving, the outer cutter 10 and inner cutter 12 
make a "floating" motion, thus moving up and down. The 
cutter blade supporting body 13 is supported on the re- 
ciprocating drive shaft 1 6 by a shaft 1 8, so that the outer 
cutter 1 0 and the inner cutter 1 2 tilt about the shaft 1 8. 
[0007] The above-described conventional structure 
or the similar structure thereof can be seen in, for in- 



stance, Japanese Patent Application Laid-Open (Kokai) 
No. H11-19344. 

[0008] In a reciprocating type electric shaver, as de- 
scribed above, the inner cutter 1 2 makes a reciprocating 

5 motion while making sliding contact with the inside sur- 
face of the outer cutter 10, and the outer cutter 10 is 
provided in a "floating" fashion via the inner cutter 12. 
As a result, when the cheeks, jaw, neck, etc, are shaved, 
the outer cutter 10 floats (that is moves up and down) 

10 and tilts in accordance with the softness of the skin and 
angle, etc. at the shaving position, so that shaving is 
performed with the outer cutter 10 conforming to the 
skin. 

[0009] However, the outer cutter 1 0 of a conventional 

15 reciprocating type electric shaver typically shown in Fig- 
ures 9(a) and 9(b) is formed by bending a thin metal 
plate into an inverted U shape, and both ends of this 
bent plate are fixed; as a result, deformation that bends 
the outer surface of the outer cutter 10 into a concave 

20 or convex shape tends not to occur. The reasons for this 
is that the metal plate that forms the outer cutter 10 is 
formed to a specified thickness by electro-casting and 
has a specified strength so as to show sufficient dura- 
bility even in the case of rubbing against the inner cutter 

25 12, the rigidity increases when the metal plate of this 
plate is bent into an inverted U-shape, so that the outer 
cutter 10 has a shape that is free of bending or defor- 
mation even when a pressure or an external force is ap- 
plied to the outer cutter 10. Moreover, the cutter blade 

30 supporting body 1 3 of the inner cutter 1 2 that makes slid- 
ing contact with the outer cutter 10 is provided so that 
deformation such as bending, etc., tends not to occur. 
[0010] Accordingly, in the conventional reciprocating 
type electric shaver, even in cases where the outer cut- 

35 ter 1 0 floats and/or tilts, the top portion of the outer cutter 
1 0 remains in a rectilinear shape when viewed from the 
front (as seen in Figure 9(a)), so that the outer cutter 1 0 
is raised and lowered while keeping its rectilinear shape. 
Accordingly, even in cases where portions of the face 

40 that are curved in a convex shape such as the jaw or 
portions of the face that are curved in a concave shape 
such as the area under the jaw, are shaved, the outer 
cutter 1 0 contacts the skin in a rectilinear configuration, 
and the outer cutter 10 only makes partial contact with 

^5 the skin. As a result, hair must be shaved by moving the 
electric shaver back and forth for several times while 
changing the angle at which the outer cutter 1 0 contacts 
the skin. In such shaving, shaving stubble is formed, and 
shaving is in fact inefficient. 

50 [001 1] The present invention is to solve the problems 
described above. 

[0012] It is an aim of the present invention to provide 
an easy-to-use reciprocating type electric shaver in 
which when curved portions of the face such as the jaw, 
55 neck, etc. are shaved, the outer cutter snugly contacts 
the skin in conformity with these curved portions, thus 
allowing efficient shaving by increasing the area of con- 
tact between the skin and the outer cutter, and eliminat- 
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ing the generation of the shaving stubble. 
[0013] The above aim is accomplished by a unique 
structure for a reciprocating type electric shaver that in- 
cludes: an outer cutter, an innercutter in which a plurality 
of cutter blades that make sliding contact with the inside 
surface of the outer cutter are provided on a cutter blade 
supporting body in a straight row in the direction of 
length of the outer cutter, and a driving mechanism that 
causes the inner cutter to make a reciprocating motion 
in the direction of length (or sideways) of the outer cutter; 
and in the present invention, the outer cutter is formed 
so as to be deformed into a curved shape such as a 
convex shape that protrudes outward or a concave 
shape that protrudes inward, etc., and the cutter blade 
supporting body is formed so as to be bent into a curved 
shape in conformity with the outer cutter. 
[0014] In this structure of the present invention, the 
outer cutter deforms outwardly into a convex shape and 
inwardly into a concave shape, but the shape of the out- 
er cutter under ordinary conditions (for example, when 
the shaver is not in use) , is not restricted. When the outer 
cutter is in a convex or outwardly bent shape under or- 
dinary conditions, then the shape of the top portion of 
this outer cutter is changed when the user changes the 
force that presses the shaver to the skin. 
[0015] Furthermore, in the present invention, the ac- 
tion of a biasing element such as a spring that pushes 
the outer cutter outwardly or a compression spring that 
pulls the outer cutter inwardly is operated from the out- 
side by an operating means such as an operating 
switch, etc. With this structure, the external shape of the 
outer cutter changes in accordance with the operation 
of such an operating means. 

[0016] In the reciprocating type electric shaver of the 
present invention, the cutter blade supporting body is 
supported while being constantly urged in a direction 
that presses the outer cutter into a convex shape that 
protrudes outward. Accordingly, the outercutter natural- 
ly bends in accordance with the shape of the shaving 
position on the face, etc. as a result of the adjustment 
of the pressing pressure with which the electric shaver 
is pressed against the skin, so that favorable shaving is 
accomplished. 

[0017] In addition, in the reciprocating type electric 
shaver of the present invention, the cutter blade sup- 
porting body is provided via biasing elements such as a 
spring, etc. on the upper portion of the reciprocating 
drive shaft installed in the main body of the electric shav- 
er and is also supported by biasing element provided 
between the cutter blade supporting body and the main 
body. Such biasing element between the cutter blade 
supporting body and the main body can be disposed on 
either side of the reciprocating drive shaft. 
[0018] Furthermore, in the reciprocating type electric 
shaver of the present invention, the cutter blade sup- 
porting body of the inner cutter is made of a shape mem- 
ory material that possesses, at ordinary or room tem- 
peratures, an elasticity that assumes a curved shape in 



4 

conformity with the curved shape of the outer cutter; and 
thus the outer cutter is variable in shape so that it as- 
sumes appropriate curved surface shape where the 
shaving is performed. 

5 [0019] Furthermore, in the reciprocating type electric 
shaver of the present invention, the outercutter is made 
of a film-form substrate that can expand and contract, 
and this substrate is provided with a plurality of ring-form 
cutter bodies whose undersurfaces that make sliding 

10 contact with the cutter blades are formed as cutting sur- 
faces, and intermediate portions between the adjacent 
cutter bodies are formed into relief recessed portions. 
[0020] Embodiments of the present invention will now 
be described by way of example only, with reference to 

15 the accompanying drawings, in which:- 

Figure 1(a) is a front view of the reciprocating type 
electric shaver according to one embodiment of the 
present invention, Figure 1(b) showing the internal 
20 construction thereof (for supporting the cutter blade 
supporting body); 

Figure 2 shows the construction of the innercutter 
and outer cutter that make sliding contact with each 
other; 

25 Figure 3 illustrates another structure for supporting 
the cutter blade supporting body; 
Figure 4 shows the overall construction of the outer 
cutter; 

Figure 5 is an enlarged sectional view of the outer 
30 cutter; 

Figure 6(a) shows a state in which an external force 
acts on the outercutter, and Figure 6(b) shows the 
internal structure thereof; 

Figure 7(a) shows another state in which an exter- 
35 nal force acts on the outer cutter and Figure 7(b) 

shows the internal structure thereof; 
Figures 8(a) through 8(c) show the manner of use 
of the reciprocating type electric shaver of the 
present invention is at different areas; and 
40 Figure 9(a) is a front view of a conventional recip- 

rocating type electric shaver, and Figure 9(b) illus- 
trates the internal construction thereof. 

[0021] Preferred embodiments of the present inven- 
ts tion will be described in detail below. 

[0022] Figures 1 (a) and 1 (b) show the structure of one 
embodiment of the reciprocating type electric shaver of 
the present invention, illustrating the inner and outer cut- 
ters that are the characterizing elements of the recipro- 
50 eating type electric shaver of the present invention. Fig- 
ure 1 (a) shows the external view of the outer cutter 20, 
and Figure 1 (b) shows the outer cutter 20 and inner cut- 
ter 30 in the interior of the electric shaver. 
[0023] In Figures 1(a) and 1(b), no external force is 
55 acting on the outer cutter 20; and as seen from Figure 
1 (a), in the shown embodiment of the present invention, 
the top portion of the outer cutter 20 is provided so as 
to bend outwardly or bend into a convex shape when no 
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external force acts on the outer cutter 20. 
[0024] In the reciprocating type electric shaver of the 
shown embodiment, the outer cutter 20 possesses elas- 
ticity (flexibility), so that the shape of the outer surface 
(top portion) of this outer cutter 20 can change. When 5 
no external force acts on the outer cutter 20, the top por- 
tion of the outer cutter 20 takes an outwardly protruding 
convex curved shape, and this shape results from the 
outer cutter 20 being pressed in the outward direction 
by the inner cutter 30. In other words, the outer cutter 
20 assumes an outward-protruding convex curved 
shape by the pressing force of the inner cutter 30 that 
presses the outer cutter 20 outwardly. 
[0025] As seen from Figure 1(b), the inner cutter 30 
is comprised of a cutter blade supporting body 32 and 
cutter blades 34 disposed in a straight row at specified 
intervals on the cutter blade supporting body 32. As in 
the conventional reciprocating type electric shaver, the 
upper ends of the cutter blades 34 on which cutting edg- 
es are formed are formed in a circular arc shape (when 
viewed from the side, see Figure 2), and these upper 
ends of the cutter blades 34 make sliding contact with 
the inside surface of the outer cutter 20. 
[0026] The structure of the inner cutter 30 is similar to 
that of the conventional inner cutter 12 shown in Figure 
9(b); however, in the shown embodiment of the present 
invention, the cutter blade supporting body 32 that sup- 
ports the cutter blades 34 is formed by an elastic body, 
so that the cutter blade supporting body 32 is freely de- 
formable into a concave or convex curved shape when 
seen from the front of the inner cutter (or deformable in 
a vertical direction in Figure 1(b)). In Figure 1(b), the 
cutter blade supporting body 32 is bent into a convex 
curved shape, thus protruding upward. 
[0027] In order to allow the cutter blade supporting 
body 32 to bend or curved, the cutter blade supporting 
body 32 is provided so that this cutter blade supporting 
body 32 is constantly urged toward the outer cutter 20 
by a spring 36 atthe upper end of the reciprocating drive 
shaft 16. Furthermore, the cutter blade supporting body 
32 is provided so that this cutter blade supporting body 
32 is constantly urged, in positions located on both sides 
of the reciprocating drive shaft 16, toward the outer cut- 
ter 20 by springs 3Ba and 38b which are disposed be- 
tween partition walls 6 of the main body 5 of the shaver 
and the undersurface of the cutter blade supporting 
body 32. 

[0028] A slide member 37 which is engaged with the 
upper end of the reciprocating drive shaft 1 6 and slides 
in the axial direction of the reciprocating drive shaft 16 
(in the vertical direction in Figure 1 (b)) is attached to the 
undersurface of the center (with respect to the direction 
of length) of the cutter blade supporting body 32. The 
spring 36 is mounted between the reciprocating drive 
shaft 1 6 and the slide member 37 and supports the cut- 
ter blade supporting body 32 so that this cutter blade 
supporting body 32 is pushed away from the reciprocat- 
ing drive shaft 1 6. The slide member 37 is supported so 
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as to be movable in the axial direction (or in a vertical 
direction in Figure 1(b)) of the reciprocating drive shaft 
16 and to be tiltable with respect to the reciprocating 
drive shaft 16. The structure that allows the slide mem- 
ber 37 to be thus movable and tiltable with respect to 
the reciprocating drive shaft 1 6 is attained by way of, for 
instance, forming a slot in the slide member 37 and en- 
gaging a shaft fastened to the reciprocating drive shaft 
1 6 with this slot. Of course, the manner of engagement 
between the slide member 37 and the reciprocating 
drive shaft 16 is not limited to the manner described 
above. 

[0029] The reciprocating drive shaft 1 6 is driven to re- 
ciprocate in the direction of length of the outer cutter 20 
(or in the honzontal direction in Figure 1 (b)) by a driving 
mechanism (not shown) such as a driving motor, etc. 
that is provided in the main body of the shaver. 
[0030] Thus, as seen from Figure 1(b), as a result of 
the springs 36, 38a and 38b, the cutter blade supporting 
body 32 acts via the cutter blades 34 so that the outer 
cutter 20 is caused to protrude outward, so that the outer 
cutter 20 takes a curved shape in which the central por- 
tion of the top portion protrudes outward. Since the 
springs 36, 38a and 38b act to press the cutter blade 
supporting body 32 into a curved shape, the elastic 
pressing force of the springs 36, 38a and 38b is set so 
that this force exceeds the elastic recovery force of the 
cutter blade supporting body 32. The reason for this is. 
that if the elastic recovery force of the cutter blade sup- 
porting body 32 exceeds the elastic force of the springs 
36, 38a and 38b, the cutter blade supporting body 32 
cannot bend into a curved shape as shown in Figure 1 
(b). 

[0031] For the biasing means or the springs 36, 38a 
and 38b, springs that have a specified elastic force so 
that the top portion of the outer cutter 20 protrudes in a 
curved shape are selected. 

[0032] Figure 2 shows the side of the outer cutter 20 
being pushed upward by the inner cutter 30. 
[0033] The upper ends of the cutter blades 34 of the 
inner cutter 30 are formed in a circular arc shape (i.e., 
a circular arc shape that protrudes upward) , and the up- 
per ends of the cutter blades 34 are in contact with the 
inside surface of the outer cutter 20 so that the outer 
cutter 20 is pushed out into a convex shape that con- 
forms to the shape of the upper ends of the cutter blades 
34. In other words, the inner cutter 30 overcomes the 
action of the outer cutter 20 whereby the outer cutter 20 
tends to drop and keeps pushing the outer cutter 20 up- 
ward, so that the top portion of the outer cutter 20 forms 
a convex curved surface. The reference symbol A in Fig- 
ure 2 indicates an area where the upper ends of the cut- 
ter blades 34 of the inner cutter 30 and the outer cutter 
20 make contact. 

[0034] Since the cutter blades 34 are formed in a 
straight row at specified intervals on the inner cutter 30 
(in the direction of length of the outer cutter 20 or a hor- 
izontal direction), the outer cutter 20 as a whole is sup- 
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ported so as to take a smooth curved surface shape. 
The reference numeral 22 in Figure 2(b) indicates an 
outer cutter unit casing which is detachably mounted on 
the main body of the electric shaver, and 24 indicates 
anchoring portions where the outer cutter 20 is fixed to 
the inside surface of the casing 22. 
[0O35] The manner for supporting the inner cutter 30 
so that the inner cutter 30 can deform into a curved 
shape as described above is hot limited to that of the 
above-described embodiment. In the above : respective 
single springs 38a and 38b are installed in symmetrical 
positions on both sides of the reciprocating drive shaft 
16; however, a plurality of springs can be installed in 
each of these positions, and the installation positions of 
the springs are not limited to such symmetrical positions 
but can be properly selected. 

[0036] Figure 3 shows another example of a structure 
for supporting the cutter blade supporting body 32 in a 
curved or deformed fashion. In Figure 3, the reference 
numeral 33 is a supporting plate that holds the cutter 
blade supporting body 32. The supporting plate 33 is 
formed from a material that has a rigidity which is free 
of deformation such as bending. 
[0037] In the structure of Figure 3, springs 38a and 
38b are used so that they support the supporting plate 
33 in a manner that allows rising and lowering (or float- 
ing) of the outer cutter 20. A spring 36a is provided be- 
tween the cutter blade supporting body 32 and the sup- 
porting plate 33. The spring 36a pushes the cutter blade 
supporting body 32 and supporting plate 33 apart. In this 
embodiment, the spring 36a causes bending of the cut- 
ter blade supporting body 32. Both ends of the cutter 
blade supporting body 32 are provided so that the cutter 
blade supporting body 32 is separated from the bottom 
surface of the supporting plate 33, and the cutter blade 
supporting body 32 bends into a shape that protrudes 
upward or a shape that protrudes downward with re- 
spect to the supporting plate 33. 

[0038] In the structure of Figure 3, the outer cutter 20 
takes a compounded action in which the outer cutter 20 
is raised and lowered by "floating" action caused by the 
springs 38a and 28b and is also deformed into a curved 
shape by the bending deformation of the cutter blade 
supporting body 32 caused by the spring 36a. 
[0039] Under ordinary conditions (for example, when 
the shaver is not in use), the cutter blade supporting 
body 32 of the embodiment of Figure 3 takes an out- 
wardly bent shape. This cutter blade supporting body 
32 is manufactured using a shape memory material 
such as a shape memory alloy : etc., so that the cutter 
blade supporting body 32 memorizes such a shape that 
protrudes upward at ordinary temperature. In other 
words, the cutter blade supporting body 32 is formed so 
that it takes a shape that protrudes upward at ordinary 
temperature and has an elasticity that allows deforma- 
tion into a specified curved shape, and the thus obtained 
cutter blade supporting body 32 is provided on the re- 
ciprocating drive shaft 16. With this cutter blade support- 



ing body 32 made of a shape memory material, the outer 
cutter 20 can be deformed into a curved shape without 
using the springs 36, 38a, 38b, etc. Of course, a com- 
bination of the cutter blade supporting body 32 made of 
5 a shape memory material and springs that cause a 
bending action or springs that cause the floating can be 
employed. 

[0040] In the outer cutter 20 of the reciprocating type 
electric shaver of the present invention, its outer surface 

10 shape can assume an arbitrary shape such as a curved 
surface that protrudes upward. or a curved surface that 
protrudes downward. Figures 4 and 5 show an example 
of the outer cutter that has expansion and contraction 
properties (flexibility) that allow such variations in the 

15 outer surface shape. 

[0041 ] Figure 4 shows the outer cutter 20 spread into 
a flat shape, and Figure 5 shows the sectional view of 
the outer cutter 20. In this outer cutter 20, cutter bodies 
42 formed in a ring-form shape are provided on a sub- 

20 strate 40 formed as a film that can expand and contract. 
The cutter bodies 42 cut hair between the cutter bodies 
42 and the cutter blades 34 of the inner cutter 30, and 
the inside surfaces (undersurfaces) that make sliding 
contact with the cutter blades 34 constitute cutting sur- 

25 faces. The reason that the substrate 40 that is formed 
from a material that can expand and contract is used is 
to allow free expansion and contraction of the outer cut- 
ter 20 in arbitrary directions such as the longitudinal and 
lateral directions or oblique directions, etc. 

30 [0042] As shown in Figure 5, in the outer cutter 20, 
adjacent cutter bodies 42 are connected by the sub- 
strate 40. The expansion and contraction of the outer 
cutter 20 is generated by the expansion and contraction 
of the substrate 40 that has the cutter bodies 42 thereon . 

35 [0043] The thickness T of the outer cutter 20 is ap- 
proximately 0.05 mm, and the hole diameter D of the 
hole 42a in each of the cutter bodies 42 is approximately 
0.6 mm. In other words, the outer cutter 20 is thinner 
than the diameter dimension of the cutter bodies 42. In 

40 order to form the outer surface of the outer cutter 20 that 
contacts the skin as a smooth surface, the outer surfac- 
es 42b of the cutter bodies 42 and the outer surface of 
the substrate 40 are formed flush or on the same plane 
in the height direction. In regard to the inside surfaces 

^5 of the cutter bodies 42, the undersurfaces 42c of the cut- 
ter bodies 42 protrude slightly beyond the inside surface 
of the substrate 40, so that relief recessed portions 44 
are formed between the undersurfaces 42c of the cutter 
bodies 42 and the substrate 40. 

50 [0044] These relief recessed portions 44 are formed 
to prevent the cutter blades 34 of the inner cutter 30 from 
contacting the substrate 40 when the inner cutter 30 
makes a reciprocating motion on the inside of the outer 
cutter 20. In an outer cutter formed by an electro-casting 

55 process as well, the relief recessed portions 44 are 
formed as countersinks. The cutters of the cutter blades 
34 and the cutter bodies 42 rub against each other with 
the undersurfaces 42c of the cutter bodies 42 as rubbing 
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surfaces. Since numerous cutter bodies 42 are dis- 
posed at very small intervals in between in a zigzag pat- 
tern, etc., the respective cutter blades 34 always make 
sliding contact with some of the cutter bodies 42 regard- 
less of the movement position of the inner cutter 30. Ac- 5 
cordingly, with the relief recessed portions 44, the cutter 
blades 34 of the inner cutter 30 will not contact the sub- 
strate 40 when the inner cutter 30 makes a reciprocating 
motion. 

[0045] Thus, since the outer cutter 20 is expandable 
and contractable, and since cutter bodies 42 formed in 
a ring-form shape are disposed on the outer cutter 20, 
hair is introduced via the holes 42a of the cutter bodies 
42 and is cut by the cooperative action of the cutter bod- 
ies 42 and the inner cutter 30. 

[0046] The outer cutter 20 is formed by, for instance, 
a method in which the cutter bodies 42 are insert-mold- 
ed using a resin material which can expand and contract 
or which possesses flexibility or by a method in which 
setting holes in which the cutter bodies 42 are set are 
formed in the substrate 40, and the cutter bodies 42 are 
respectively inserted into these setting holes. As seen 
from Figure 5, it is also possible to regulate the end sur- 
face positions on the outer surface side of the cutter bod- 
ies 42 by forming flanges around the circumferential 
edges on the inner surface sides of the cutter bodies 42 . 
[0047] In cases where a material that has specific ex- 
pansion and contraction properties or flexibility and du- 
rability against rubbing with the inner cutter 30 is select- 
ed for the outer cutter 20, the outer cutter 20 itself can 
be formed using such a material. 
[0048] Shown in Figures 1(a) and 1(b) is a state in 
which no external force is acting on the outer cutter 20, 
and therefore, the top portion of the outer cutter 20 is in 
a curved shape so that this top portion protrudes out- 
ward. Figures 6(a) and 6(b) and Figures 7(a) and 7(b) 
show states in which an external force is acting on the 
outer cutter 20. 

[0049] In Figures 6(a) and 6(b), the top portion of the 
outer cutter 20 is bent into a shape that protrudes down- 
ward in a case where an external force that presses the 
outer cutter 20 from the outside is applied. In this case, 
as shown in Figure 6(b), the slide member 37 is pushed 
downward as a result of the outer cutter being pushed 
downward, so that the cutter blade supporting body 32 
also assumes a shape that is bent downward in the 
same manner as the shape of the outer cutter 20. 
[0050] Figures 7(a) and 7(b) show the case in which 
the force that presses the outer cutter 20 from the out- 
side is weaker than the force in the case of Figures 6(a) 
and 6(b), and as a result, the top portion of the outer 
cutter 20 takes a substantially rectilinear or straight 
shape. In conformity with the shape of the outer cutter 
20, the cutter blade supporting body 32 also takes a sub- 
stantially rectilinear shape. In this state, the slide mem- 
ber 37 on the reciprocating drive shaft 16 is in an inter- 
mediate position with respect to the vertical direction in 
Figure 7(b). 
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[0051] In the reciprocating type electric shaver of the 
shown embodiment, the inner cutter 30 makes a recip- 
rocating motion in the direction of length (or in the hor- 
izontal or lateral direction) of the outer cutter 20 while 
making sliding contact with the inside surface of the out- 
er cutter 20 in which the outer cutter 20 is in a curved 
shape, thus performing the shaving. Such an action is 
made possible by the fact that the outer cutter 20 is pro- 
vided in a state in which the outer cutter 20 and cutter 
blades 34 of the inner cutter 30 constantly rub against 
each other, and by the fact that the cutter blade support- 
ing body 32 can easily deform into a curved shape, so 
that deformation in conformity with the shape of the out- 
er cutter 20 or in conformity with the deformation of the 
outer cutter 20 is possible. 

[0052] Thus, in the reciprocating type electric shaver 
of the present invention, since the outer surface shape 
of the outer cutter 20 varies in accordance with the ex- 
ternal force that acts on the outer cutter 20, the shape 
of the outer cutter 20 changes in accordance with the 
shaving position such as the cheeks, jaw or area under 
the jaw, etc., so that reliable shaving is performed on 
any shaving areas. 

[0053] Figures 8(a) through 8(b) show how the con- 
figuration of the outer cutter 20 of the reciprocating type 
electric shaver varies according to the shaving position. 
[0054] Figure 8(a) shows a state in which the cheeks 
are being shaved. Since the skin is flat, the shaver is 
used so that the outer cutter 20 is pressed slightly 
against the skin. As a result, the top portion of the outer 
cutter 20 takes a rectilinear or straight shape, and flat 
portions of the face are suitably shaved. Figure 8(b) 
shows the manner of shaving of the area under the jaw. 
Since the area under the jaw is concave, shaving is per- 
formed without applying any force to the outer cutter 20. 
As a result, the outercutter20 bends and in an outwardly 
protruded shape, thus making it possible to shave this 
concave area in a suitable manner. Figure 8(c) shows 
that the jaw area is shaved. Since the jaw area protrudes 
outward, shaving is performed with a force applied to 
the outer cutter 20, so that the outer cutter 20 is caused 
to bend inward : thus allowing shaving to be performed 
with the outer cutter 20 in a configuration that conforms 
to the shape of the jaw. In the reciprocating type electric 
shaver of the shown embodiment, since shaving is per- 
formed with the outer cutter fitting on the skin, the con- 
tact area between the skin and the outer cutter increas- 
es, and hair is efficiently shaved. Furthermore, since the 
skin and outer cutter are easily and snugly fitted to each 
other, hair is reliably shaved without leaving any shaving 
stubble. 

[0055] In the above-description, the reciprocating 
type electric shaver has a single outer cutter 20 (and a 
corresponding single inner cutter). However, the above- 
described construction of the cutter blade supporting 
body and outer cutter, etc. is applicable to a reciprocat- 
ing type electric shaver that has two or more outer cut- 
ters 20 (and corresponding number of inner cutters) in- 
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cutter is formed to bend into a curved shape in 
conformity with said outer cutter. 

2. The reciprocating type electric shaver according to 
5 Claim 1 , wherein said cutter blade supporting body 

of said inner cutter is provided while being constant- 
ly urged in a direction that presses said outer cutter 
into an outwardly curved shape. 

10 3. The reciprocating type electric shaver according to 
Claim 2, wherein said cutter blade supporting body 
is provided via a biasing element on an upper por- 
tion of a reciprocating drive shaft installed in a main 
body of said electric shaver and is supported by a 

15 biasing element provided between said cutterblade 

supporting body and said main body. 



stalled parallel to each other. In the case of such an elec- 
tric shaver as well, the outer cutters bend by the action 
of an external force on the outer cutters, so that shaving 
that is suited to the shaving position on the face can be 
performed in the same manner as in the above-de- 
scribed embodiment. In an electric shaver in which two 
outer (and inner) cutters are installed, the shaver can 
be designed so that the deformation (bending) of the two 
outer cutters occurs in the same direction simultaneous- 
ly and so that one outer cutter bends outward and the 
other outer cutter(s) bends inward. 
[0056] Furthermore, the structure of the present in- 
vention in which the external shape of an outer cutter(s) 
is made variable is applicable to rotary type electric 
shavers equipped with dome-shaped outer cutters. In 
such rotary type electric shavers equipped with dome- 
shaped outer cutters as well, the outer cutters are 
formed from an expandable material, etc. so that the 
outer cutters can take a convex or concave shape, and 
two inner cutters are concentrically provided on the in- 
ner circumferential side and outer circumferential side 
so that these two inner cutters on the inner circumfer- 
ential side and outercircumferential side are respective- 
ly movable in the axial direction by biasing elements, 
etc. In such a structure, shaving is performed with the 
outer cutters deformed into curved surfaces such as 
center-symmetrical convex or concave shapes, etc. 
[0057] As seen from the above, according to the 
present invention, in a reciprocating type electric shaver, 
the outer cutter is deformable into a curved surface 
shape such as a convex shape that protrudes outward 
or a concave shape that protrudes inward, and the inner 
cutter is bent along with the outer cutter. Accordingly, 
shaving is performed by varying the shape of the outer 
cutter in accordance with the shaving positions on the 
face. As a result, the reciprocating type electric shaver 
of the present invention allows efficient shaving and has 
a good shaving capability that leaves no shaving stub- 
ble, etc. 



Claims 



4. The reciprocating type electric shaver according to 
Claim 1 , 2 or 3, wherein said cutterblade supporting 

20 body is made of a shape memory material that takes 
at ordinary temperature a curved shape in conform- 
ity with a curved shape of said outer cutter and has 
an elasticity that provides curved deformation. 

5. The reciprocating type electric shaver according to 
Claim 1 , wherein said outer cutter is made of a film- 
form substrate that is expandable and contractable, 
and said substrate is provided with a plurality of 
ring-form cutter bodies and relief recessed portions 
disposed between said ring-form cutter bodies., un- 
dersurfaces of said ring-form cutter bodies that 
make sliding contact with said cutter blades being 
formed as cutting surfaces. 



30 



35 



1 . A reciprocating type electric shaver comprising: 

45 

an outer cutter, 

an inner cutter in which a plurality of cutter 
blades that make sliding contact with an inside 
surface of said outer cutter are provided on a 
cutter blade supporting body in a straight row 50 
in a direction of length of said outer cutter, and 
a driving mechanism that causes said inner cut- 
ter to make a reciprocating motion in said direc- 
tion of length of said outer cutter; wherein 
said outer cutter is deformable to take an out- 55 
wardly curved shape or an inwardly curved 
shape, and 

said cutter blade supporting body of said inner 
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